Purpose To compare sociodemographic, life style and clinical characteristics in patients operated for lumbar disc herniation in public and private clinics in Norway, and evaluate whether selection for surgery and surgical treatment were different across the two settings. Methods A cross-sectional multicenter study of patients who underwent elective surgeries for lumbar disc herniation at 41 (31 public and 10 private) hospitals. Data were included in the Norwegian Registry for Spine Surgery.
Introduction
Like in many countries worldwide, specialized health services in Norway are provided by both public and private hospitals. During the last decade there has been a remarkable growth in private supplementary health insurance in Norway, especially employment-based private health insurance [1] [2] [3] . Most of the health care provided by private hospitals has public funding through contracts with the public regional health authorities. This means that for most of the patients co-payment is the same irrespective of provider. Since 2000, an increasing number of patients with sciatica due to lumbar disc herniation are referred to medical specialists in a growing private health service, offering shorter waiting time for evaluation and surgical treatment.
In the last decades the use of spine surgery has increased considerably in many countries [4, 5] . A study comparing back surgery rates across 11 developed countries showed that the rate increased almost linearly with the supply of orthopedic surgeons and neurosurgeons [5] . There is little clinical justification for the large variation in rates of lumbar spine surgery across countries and regions [4] , and the increasing rates of spine surgery cannot be explained by higher frequency of spine disorders [4] . One explanation might therefore be that the threshold for offering surgical treatment is lowered due to increased supply of private health services, in particular for those who can afford a private insurance or have an employment-based private health insurance. Several studies have showed that private health insurance is an important contributor to inequities in health care utilization in specialist care [1, 3, 6] . This implies that sociodemographic and lifestyle characteristics, and the severity of health problems indicating need for operative treatment for lumbar disc herniation might be different between patients who are accepted for surgery at public and private hospitals. Overuse will result in excessive and possibly ineffective surgeries. To the best of our knowledge no previous studies have evaluated these aspects of public and private health services. The purpose of this study was therefore to compare sociodemographic, some lifestyle and clinical characteristics in patients operated for lumbar disc herniation in public and private clinics in Norway, and evaluate whether the surgical indication(s) and surgical treatment were similar across the two clinical settings.
Materials and methods
This is a cross-sectional multicenter study of patients who underwent a total of 5,308 elective surgeries for lumbar disc herniation and were included in the Norwegian Registry for Spine Surgery (NORspine) between January 1 2008 and September 1 2012 in Norway. They were operated at 41 (31 public and 10 private) hospitals, representing 80.5 % of all the surgical units performing this type of surgery in Norway. The NORspine is a government funded clinical registry for quality control and research. The registry protocol of NORspine was approved by The Data Inspectorate of Norway, and the protocol for the current study was approved by the Regional Medical Research Ethics Committee. The study was carried out according to the Helsinki Declaration and written informed consents were obtained from all patients.
At admission for surgery, the patients completed a questionnaire about sociodemographic and lifestyle issues in addition to clinical information. The sociodemographic variables were age, gender, mother language, marital status, number of children, level of education, work status, application for disability pension and/or reimbursement. Two lifestyle characteristics were recorded; smoking status, and body height and weight, of which were used to calculate the Body mass index (BMI: weight/height 2 ). The clinical information concerned pain, functional status, and health-related quality of life. Pain intensity was assessed by two separate 0-10 numerical rating scales (NRS) for back (NRS back) and leg (NRS leg) pain. Functional status was assessed by the Oswestry Disability Questionnaire version 2.0 (ODI) [7] , which contains 10 questions on limitations of activities of daily living. Each variable is rated on a 0-5 point scale, added up, and transferred into a percentage score. The range of possible values is from 0 to 100 (0 = no disability). EQ-5D was used as a generic and preference-weighted measure of health-related quality of life (HRQoL) [8] . It evaluates five dimensions: mobility, self-care, activities of daily life, pain and anxiety and/or depression. For each dimension, the patient describes three possible levels of problems (no, mild to moderate and severe). We used the value set based on the main survey from the EuroQol group [9] , which has been validated for patient populations similar to that of the present study [10] , Total score range is from -0.594 to 1, where 1 corresponds to perfect health, and 0 to death. Negative values are considered worse than death (e.g. intolerable pain). These instruments are frequently used in back pain research. The Norwegian versions of these instruments have shown good psychometric properties [10, 11] .
A doctor or a nurse collected data on employment status, duration of symptoms, and pain medication and summarized the radiological findings described by the radiologist according to a standard registration form. During the hospital stay the surgeon recorded data concerning diagnosis, comorbidity, radiological findings, pain distribution, the surgical procedure and intraoperative complications according to a standard registration form. The American Society of Anaesthetists grading system (ASA) grade I-V was registered for each patient by a doctor or a specialized nurse before surgery. ASA grade classifies patients according to their vulnerability, i.e. physical condition (from no to life-threatening systemic disease). The proportion of back and sciatica related health problems presented by the patients at admission for surgery, which was recorded by the surgeon, was used as proxy for the strength of the surgical indication in this material.
Statistical analyses
All statistical analyses were performed in SPSS for Windows, Version 18.0. Comparisons between public and private health services in categorical variables were carried out by frequency analyses and Chi-square tests. Continuous variables were explored with respect to normal distribution and differences between the two health care settings were analyzed by independent t test. Potential differences with respect to health status variables (ODI scores, back and leg pain, and EQ5D scores) were also analyzed in a general linear model, adjusting for age, gender, smoking, level of education, work status, and BMI.
Results
Of the 5,308 elective surgical procedures, 3,628 were performed at public hospitals and 1,680 at private clinics. The sociodemographic and life style characteristics of the patients in the two clinical settings are presented in Table 1 . The patients who had surgery in the private clinics were slightly younger (1.3 years), more likely to be men, had higher education, and were less likely to be unemployed. The proportion of patients being on sick leave was slightly higher in the private clinics than in public hospitals, whereas the proportions of disability, and retired pensioners were more than double in the public as compared to the private clinics. The duration of sick leave prior to surgery was significantly higher in public hospitals with a mean of 24 weeks (SD 36.4) as compared to 15 weeks (SD 20.7) in the private clinics. There were no statistical significant differences between the patients in the two clinical settings in mother language and marital status, but there were higher proportions of patients who were smoking and obese (BMI [ 30) in the public health service. They also used more pain medication, had longer pain duration in the back and leg, and had more comorbidity (Table 2) , especially heart disease, hip osteoarthritis, depression and chronic lung diseases (data not shown). This is also reflected in a higher ASA grade among patients operated in public hospitals ( Table 3) .
The unadjusted analyses of the scorings in pain, functional limitations, and HRQoL indicated a poorer health status among the patients in public hospitals when compared to private clinics (Table 2) . However, these differences were only minor as there were no statistical differences in scorings when adjusting for differences in sociodemographic and lifestyle variables. The adjusted p values from the multivariate general linear model analyses were 0.816 for leg pain, 0.216 for back pain, 0.084 for ODI, 0.464 for EQ5D, and 0.219 for EQ general health. Of the adjusting variables gender and level of education had a highly statistical significant effect on all the outcome measures (gender p value \0.001, level of education p value\0.013).
There was no statistically significant difference between the two clinical settings with respect to proportion of patients with previous surgery and use of MRI and radioculography (Table 2 ). In the public health service there was a slightly higher proportion of patients with paresis (9.6 %) as compared to the private clinics (5.6 %), and there was more use of CT (data not shown), however. The proportion of back and sciatica related health problems presented by the patients at admission for surgery was statistically significant different across the two clinical settings. In the private clinics there was a 10 % larger proportion of patients with leg pain, whereas in public hospitals there was a 10 % larger proportion with a combination of back and leg pain. Lower ASA grading was reported for the patients in the private as compared to the public health service.
Many aspects concerning the surgical treatment were different across the two clinical settings (Table 3) . More patients operated in the private clinics were sent home the same day of surgery and a larger proportion received prophylactic antibiotic treatment. Use of visual enhancement (microscope or loupes) during surgery was more frequent in private clinics; 91 versus 80 % in public, and the duration of surgery was shorter; 49 versus 72 min the in public hospitals. There were also more complications in the public as compared to the private health service. The most frequent intraoperative complication was dural tear, which occurred at a higher rate in public (1.8 %) than in private clinics (0.4 %). There were only minor differences with respect to surgery level and number of levels operated.
Discussion
To our knowledge this is the first study to compare sociodemographic, lifestyle characteristics and surgical indication criteria among patients operated for lumbar disc herniation in public and private clinics. Patients operated in public hospitals were older, had lower educational level, were more likely to receive disability or age pension and to smoke, had more obesity, co-morbidity, longer duration of symptoms, and longer sick leave before surgery. Furthermore, patients operated in public hospitals reported more disability and pain, poorer HRQoL and general health status than those operated in private clinics. The differences were consistent but small and should not be attributed to less strict indications for surgical treatment in private clinics, as confirmed by the adjusted analyses. Our findings regarding differences in sociodemographic and lifestyle characteristics are in line with previous Scandinavian studies [1-3, 6, 10] . For example, data from Norway [2, 3, 10] have showed that people with high level of education and high income are more likely to have a private supplementary health insurance, and that private health insurance is an important contributor to inequities in health care utilization in specialist care. A recently published review of the literature on what characterize individuals with voluntary private health insurance in universal health care systems [2, 3, 6] supports that the probability of being privately insured increases with income and education level. It also shows that people who have a private supplementary health insurance are more likely to be employed and to be in report equal or better health compared to the remaining population. It is important to acknowledge that many of these sociodemographic and lifestyle characteristics represent risk factors for inferior outcomes after surgery [12] , if comparisons of treatment effectiveness in public and private are performed.
The evidence regarding the impact of self-assessed health status on use of health care services are ambiguous. A Norwegian study by Iversen and Kopperud [2] found that accessibility and socio-economic variables play a considerable role in determining both the probability of at least one visit and the number of visits to a private specialist, but these associations were not significant for visits to a hospital outpatient department. The use of public outpatient clinics was closely related to a person's self-assessed health status, however, as people who reported poor health were more likely to use this type of health service. There was no significant association between self-reported health and use of private health care [2] . These findings are supported by our current study, which shows that there was no statistical significant difference in the scorings at the standardized health status measures (pain, disability, HRQoL) in the two clinical settings after adjusting for sociodemographic and life style variables.
The indication for surgery is in most cases relative to the subjective complaints of the patients and is a difficult concept to measure. We therefore used the proportion of back and sciatica related health problems presented by the patients at admission for surgery (and recorded by the surgeon) as proxy for the strength of the surgical indication. In addition, we evaluated radiological findings, number of levels operated, and previous surgery. We found only small differences, which we consider to be clinically irrelevant, even though some of them were statistically significant, probably by chance and due to the high numbers of study participants.
Larger differences between the clinical settings were found with respect to aspects of the surgical treatment. In private clinics, the duration of surgery and days of hospital stay were shorter, the intraoperative complication rate was lower and visual enhancement (microscope or loupes) and prophylactic antibiotic was used more frequently. These findings indicate that private hospitals are effective organizations for handling frequent and more simple and straightforward procedures like lumbar discectomies. One possible explanation for the large difference in total surgery time is probably that private clinics use experienced specialists in contrast to public hospitals, in which many patients are operated by supervised trainees. In addition, especially in the public teaching hospitals the planned surgery might be interfered by other activities, which limit an effective management in these complex organizations. On the other hand, this study does not provide data on cost-utility aspects of these two clinical settings, nor on whether there are large geographical variations in the availability or the use of private specialists in spinal surgery, which needs to be addressed in future studies [2] . Increased availability relative to demands of this kind surgery can create a drift toward more liberal indications and overuse and a higher frequency of unnecessary and inefficient operations. Registries like the NORspine can play a role in monitoring effectiveness and indications for surgery in different regions and treatment settings.
This study has some weaknesses. Firstly, the quality of data on radiographic findings has not been assessed with respect to inter-rater reliability of the numerous neuroradiologists involved. Therefore, interpretation may differ across the surgical units. Secondly, we only have data on duration of symptoms and sick leave, but not on the waiting time before surgery. Such data could provide additional and valuable information about differences in the management of this patient group. An advantage is the large data set, which gives our statistical analyses high power.
Conclusion
Indications for surgical treatment of lumbar disc herniation appear to be similar in the public and private health service. Patients operated in private clinics seem to be handled more effectively. They were younger, healthier and had more socioeconomic and lifestyle attributes, known to be predictors for more favorable outcomes after surgery.
